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APPENDIX E

1.0 INTRODUCTION

2.

1.1 This appendix defines the requirements and control information for the
lead bend tooling and footprint patterns required to support Project
Galileo.

1.2 This appendix lists only those flatpack and Dual-In-Line (DIP) devices
requiring leadform at the date of publication. This appendix does not
list all flatpack or DIP parts utilized on Project Galileo.

1.3 Section 514 (Electronics Parts Engineering) generates the master index
of parts requiring leadform tooling and finger patterns, and furnishes

this index to Sectionm 352 (Space Program Engineering) for implementation.

Section 352 provides the tooling, finger pattern drawing, and part
carriers or holders and information (where applicable). New require-
ments identified after the date of this published appendix will be
posted in the next revision.

1.4 This appendix is organized into three (3) distinct sectionms:

Section I - LEAD FORM TOOLING CONTROL CHART

Section II - LEAD FORM PARTS MASTER MECHANICAL CONFIGURATION
DESCRIPTION AND REFERENCE INDEX BY MANUFACTURER

Section III - FOOTPRINT PATTERNS MECHANICAL CONFIGURATION
DESCRIPTION

Each of the above sections is discussed separately as follows:

SECTION I - LEAD FORM TOOLING CONTROL CHART

2.1 Table I-1 is offered for information only.

2.2 Table I-1 is utilized by Section 514, Section 352, and JPL Quality
Assurance to identify and control the leadform tooling configuration
required for utilization on a specific part type identified in
Section I1I, Table II-2, by manufacturer.

2.3 As additional tool configurations are required, they will be added to

this master chart. Items not contained herein should be discussed
with Section 514 and 352 representatives.

E-2
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‘ 3.0 SECTION II - LEADFORM PARTS MASTER MECHANICAL CONFIGURATION DESCRIPTION
AND REFERENCE INDEX BY MANUFACTURER

3.1 Table II-1 Manufacturer Lookup Index

3.1.1 Table II-1 tabulates the three alpha manufacturer code, the
corresponding manufacturer name, and the respective page number
where the part can be found in Table 11I-2.

3.2 Table II-2 Leadform Parts Matrix

3.2.1 Table II-2 is organized in alphabetical order by part type
manufacturer to facilitate lookup and reference.

3.2.2 Table II-2 consists of the following major elements.

3.2,2.1 MFG P/N REF - Represents the common generic part name,
part number, or '"street" name. In some cases, the JPL
| part number (part physical marking) is offered for
reference.

3.2.2.2 DEVICE DESCRIPTION - Represents the common device
description or function.

| o 3.2.2.3 PART IDENTIFICATION CONTROL SPECIFICATION - Represents
; the JPL PT, ST, or CS specification that controls the
part electrical and mechanical constraints specified
for the acquisition activity at the supplier. Where a
PT, ST, or CS designation is absent, the part may have
been procured to a Military Specification/slash-sheet
and/or a custom negotiated exhibit to the purchase
order or contract.

s

3.2.2.4 SPECIFICATION REVISION - Represents the current revision
to the JPL PT, ST or CS specification, where applicable
or available. 1In some cases, the applicable specifi-
cation may be a manufacturers catalog, manufacturers
data book, or Militarv Specification/slash sheet, or
manufacturers drawing.

3.2.2.5 PKG DWG OR TYPE - Represents the controlling device
mechanical description or configuration figure in the
JPL PT, ST, or CS, or the package type description
furnished in the manufacturers control drawing.

3.2.2.6 NUMBER OF LEADS - Represents the number of mechanical
ieads attached to the device when delivered (include

those that exhibit no electrical connection).

n
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3.2.2.7 TOOL CONFIGURATION - Represents the JPL ST number .
assigned by Section 352 to control the leadform and
overall package dimensions established by JPL Drawing
10045621. References Section I, Table I-1,

Note: Table II-2 lists current tool assignments. At
an earlier date, another tool may have been used
to fabricate a device.

3.2.2.8 FOOTPRINT PATTERN DRAWING - Represents the footprint
pattern drawing letter assiganed by Section 352 to
accommodate the lead form part on the printed circuit
board cover layer design.

3.2.2.9 LEADFORM CARRIER TYPE - Represents the part carrier or
holder required after leadform to protect the formed
device and maintain dimensional configuration control
to the footprint pattern and part control specification.

3.2.3 As stated previously, many of the specifications referenced
represent the current specification status, not the specifica-
tion status and control documentation available and utilized at
the time the leadform tooling was designed and fabricated, and
when parts were procured. Questions or conflicts in this regard
should be discussed with Section 514 and 352 representatives.

4.0 SECTION III — FOOTPRINT PATTERNS MECHANICAL CONFIGURATION DESCRIPTION

4.1 Table III-1 Footprint Patterns with Letter Assignment

4.1.1 Table III~1 depicts the footprint patterns in alphabetical order
referenced in Table II-2 for printed circuit board cover layer
design and formed/sheared part compatibility.

4.1.2 All dimensions in Table III-1 are depicted in inches.
Table II1-2 provides a conversion index for inches to millimeters.

The intent of this appendix is to identify and control the mechanical
configuration of the respective parts as they were procured for Galileo.
As a consequence, the reader will note that in many instances the
mechanical configuration is governed by a MIL Specification JAN Slash
Sheet OR the respective Manufacturers Data Book or Catalog current

at the time of acquisition. The JPL CS, PT, or ST (although available)
was not imposed or available. Also, the part utilized may/may not
conform to the JPL PT, ST, CS specification.

N
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Table I-1. Lead Bending Control Chart

Ref. JPL Dwg. 10045621 JPL Tool Parts
JPL
TOOL BLADE BASE ANVIL HOLDER
ST 1744 110 1i4 121 136
S’I“ 1778 112 116 123 180, +
ST 1847 112 116 123 178, 179, 180, 181
ST -1908 116 137
ST 19.09 112 116 126 139, 179
ST 1910 111 115 122 137, 167
ST léll 112 116 124 138, 139
ST 1912 112 116 123 181
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Table I-1. Manufacturer Lookup Index ‘
Vendor
b I.D. Code Manufacturer Page
ADI Analog Devices E-9
AMD Advanced Micro Devices E-9
DAL Dale Electronics E-'-10
EXR Exar Integrated Systems E-10
FAS | Fairchild Semiconductor E-10
HAR Harris Semiconductor E-10
JPL Jet Propulsion Laboratory E-11
MAG Magnetek Corporation E-11
MOT Moforola Semiconductor E-11
NSC . National Semiconductor E-12
RCA Radio Corp of America E-14
SGN Signetics Corp. | E-18
SIL . Siliconix, Inc. E-20
SNL Sandia National Laboratories E-13 (RCA)
TIX Texas Instruments E-21
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SECTION III

FOOTPRINT PATTERNS
MECHANICAL CONFIGURATION DESCRIPTION

APPENDIX E,
REV. A
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APPENDIX E,

0.320

0.340

625-211 REV. A
Table III-l. Footprint Patterns With Letter Assignment ‘
1 - DIMENSIONS IN INCHES. NO SCALE.
2 - TOLERANCES: +0.003
— = -
— | — —
— (] 0.350 MIN
0.300 K ] —
A 0.250 (— —
0.200 \ — (— A
‘ 0.150 —] | 0.033
0.100 * — C—l * 14 PLACES ,
0.050 DATUM
4| A | 0.0 0,025
MIN
~— 0,510 —%
A
FOOTPRINT A
r - -7
[ — o 4
i — — 0.400 MIN
0.350 * —— Y
— I—
0.250 0.30 — = R W
0200 A —3 [ 0.033 (16 PLACES)
0.150 /==  —
0.100 ; | S Y 7\1
0.050
DATUM
— |———
Al 0.005
0.025 MIN
s 0.510 -
-A-
FOOTPRINT B
E-26
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‘ 625-211 REV. A
4 ‘ Table III-1. Footprint Patterns With Letter Assignment (Continued)
T |
o I = | 63
- = — 0.635 MIN
0.450 o IS s
0.400 § e R v
0.350 =3 o |
0.300 - —_
0.250 A 35— T3 0,033 (20 PLACES)
0.2003 ———— 13
0.130 g ——% L N
0.100
0,050 b— e - e T /
DATUM
0.380 _l 0,147 MIN

FOOTPRINT C
,’{\, I,____ _____ —/ —T
| ‘ = ] 0.661 MIN
O /3 '
0.5% k O -
A 0.500 [] 3 t
0.450 - -
0.400 C /3 ;
I 0.350 0.033
030 A& E, % 24 PLACES
0.250 0O O
A 0.200 ] (.
0.150 \ - ]
0.100 & [ — + v
! - ——4 /\DATUM
0.030 0.078 MIN
0.380 _
S{A] 0,020

& 0.610 -~

@

FOOTPRINT D

E-27
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Table III-1. TFootprint Patterns With Letter Assignment (Continued)

f - - - 1
. - = }
} ] —]
; 0.650 [] 3
600
0 ke T =
0.50 [ —
0.450 ) - —] 0.722 MIN
o400 b [ — &
0.350 — T
0.300 ‘ 3 — 0x033
0.250 } — [ 28 pLaces
} 0.200 (1 —
. 1 /3
BRI W — ¢ v

!
!
!
|

0.050 0,680 T DATUM
Pia| o0.02 0.039

MIN

FOOTPRINT E
s Y s
1o 650 = =
-—"‘0—0— 0.55 Kb = =
——r—o.'wo = =
A 0.350— 3 0.033
0.300 = == 28 PLACES
A —r°-25° 0.200 =23 =
0.150 ‘ —  — v
0.100 X
0.050 DATUM
\‘0.4500\— @]AI 0,005 I
«—— 0,650 —
“A-
FOOTPRINT F
E-28

L
/7,
rl»?’
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Table III-1. Footprint Patterns With Letter Assignment (Continued)

rm—-—F ===
o o
1.0004 = =
: 0.050 = c 1.084
‘ ‘ hd :73 | s MIN
0.900 . 850 ———‘ % r___]']
—_r_— 0.800 a— ]
= —
A 0.60% = C3 42 PLACES
0.600 0,550k g C,__;:',‘ t
’ 0.500% = Fa—
0.400 —3  —] I
= ol = =
‘ c —
] [ e |
‘ c (] v
+ = = f
0.100 0.050 0.680 T DATUM
$la]| 0.02 0.051 MIN
l«—— 0.945 —
T
FOOTPRINT G
| S — |
| —] )
A —] = 1.010
0.900 0. 800 I ,__.,':’ —— C:‘:' MIN
g : 0700 3 &
o | c—| | —|
. \ 0.050
0.500 A = L 20 PLACES
A 0.400 33
0.300 A o___ D
0.200 | — —
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APPENDIX E,
REV. A

Table III-1. Footprint Patterns With Letter Assignment (Continued)

— = 1
| —— | eem—
T = == 1.265 MIN
A IT"OO 1.000 =2 =
0.%0 = =1
0.800 p—
0.600 & 020 — = 40.050
~1 0.50004‘00,_: == T 24 PLACES N
0.300 = =
0200 B = ——=— ! X
0.100 /
0.380 DATUM
|~$|A| 0.020 |
0.115 MIN
l— 0,610 —9
-
FOOTPRINT J
[ - - ] *
[ e— ] =
| co—| [ ene—
A 1.300 — o 1.430 MIN
1.200 —o [t |
1.100 s —
0. 0 3 | onm)
: 00 =— L ’T6.050v
9,5 A T = C= 28 PLACES
0.300 Tlc_:_j =3 J
0.200 l — =
0.100 - = - T
0.080
MIN DATUM
—d 0.580 .
[$la] o.020 |
g— 0.810 —
“A-
FOOTPRINT K
E-30
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Table III-1. Footprint Patterns With Letter Assignment (Continued)
| e— | — ‘
= = 0.672 MIN
0,200 5 =3 Y
0 0 =— — 0.033
0 = = § 24 pLACES
0 — —
=5 = | B
0.1500 100 ——
‘ 0.050 T
0.0 DATUM
R[Aj 0.020 | 'N '
——— 0,945 ———P»
FOOTPRINT L
e D s )
| I | J
0.775 MIN
0.600 0,70 33 0.0365+0.0015
; CO 3 ¥ 16pLaces
.50 & ©—/@_ &
b od0 m_—=3 A
0.300 3 — —
0,200 e — Y y
0.100 *——---—--_:_T__
0.075
— | MIN
0.320 —I&[AJ0.020] DATUM
a0 , 510
FOOTPRINT M
E-31




625-211

Table III-1. Footprint Patterns With Letter Assignment (Continued)

1

J

o —
— (= 0.900 MIN
0.800 & 3 0.050 |
0.700 33 — !
0.600 — (—1 18 PLACES
——;——.0.500 I — — l
0,400 3 |
0.300 I oo R S— '
0.200 — W
0,100 ——————- - /
0.320 _ F_,{ |y 1050
®]AJ0,020] M. DATUM
0.510
FOOTPRINT N
—
= A
‘ ] 2.010
1.900 3 MIN
1.800 ; 3
‘ 1.700 3
1.600 |
/3

0.050 40 PLACES

i A

I

APPENDIX E,

ngopoooooooooCoooooooal

0.400 4
0.300 —
A 0,200 [

— 0,810 —

— 0.580 —_ j

FOOTPRINT P

E~-32
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Table III-1. Footprint Patterns With Letter Assignment (Continued)
END OF PART (TYP)

- 4
) 0.840 MIN
3

'

—
- [0.05016 PLACES
3

Y .
O'IOO’J LT \DATUM

0.0%0

kb{A0.005 0.320

FOOTPRINT R

: :END OF PART (TYP)

/3 80,840
—— —1‘-—'::—‘ = & ;450
‘ ‘0700c—1:r1—L 16 PLACES
0.600 e e ‘
0300 e — =
o POS-S
0.100 l | 40,09
— ] — 0,320
$]A] 0,005
g 0,470 o
FOOTPRINT S
E-33
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Table III-1. Footprint Patterns With Letter Assignment (Continued)

0,300 A
I 0.250
0,200 A
I 0.150
0,100
0,050

©lA] 0,005 |

3 -

—] ] 0,400 MIN

:'j % 0.033

= l 16 PLACES

1 ] *

- C ] ;

3 1 v |
|<' 0304 ‘>‘ 0. 025 MIN DATUM

0,483 |
FOOTPRINT U

— B

— C_] &lﬁo |

L] ] 0.033

] 3 V 14 pLAcES

—1 1

] ., A

3 ] v

Y
A N
l“o 304‘.‘ . o2 DATUM

—— 0,483
IE

FOOTPRINT V

E-34
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Table I1I-1. Footprint Patterns With Letter Assignment (Continued)

-

| i
L] 1270 0,033
] MIN 10 PLACES
0,200 3 ]
0.150 4 — A
o100 & [ i Y
0,050 - - - T \
Te{AT0.005 | l‘ 0.304 "l o DATUM
0. 483
-A- |
FOOTPRINT W
E-35




Table TIII-1.

625-211

APPENDIX E,
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Footprint Patterns with Letter Assignment (Continued)

0.0365 £ 0.0015

( -4 !
— ] — ?
4 -
} T 03 — 14 PLACES
0.600 TD - 0.750
0_5200 400 = -
A5 O ‘
0.300 0.200 () -
o0 L) |, _0.100 %\
A DATUM
0-300 3TAT0.020] ‘ ¢ 'l
—0.510—
“A-
FOOTPRINT Z
=2 —g5-}-1L
r——— —
0. 30D —— = 0.033
0.300 2T — B 0.395 16 PLACES
0.250 * e __ =
0. 150 0.200 r— +
0 ]00 l—j__ __r—"1 (V4
0.050 l<9 380’|
[e]AJo.00s] | 0.025 DATUM
- — 0.6 10—
C~A-

FOOTPRINT AA

E-36




